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SPECIFIC  CHARACTER  OF  MAGNETIC  FIELD  AND  DEVELOPMENT  OF  UNDERWATER 
RIDGES  OF  ARCTIC  BASIN. 

A.  M.  Karasik,  R.  M.  Demenitsaaya,  V.  G,  shelcvanov  (NIIGA)  . 

In  recent  years  with  the  participation  of  the  scientific 
research  institute  of  gecioyy  cx  Arctic  are  carried  out  systeaatic 
aeromagnetic  photographings  or  the  Eurasian  part  of  the  Arctic  basin 
and  adjacent  to  it  from  tae  south  shelf  seas.  The  use  /application  of 
proton  magnetometers,  high-precisicn  methods  cf  joining  and  single 
aathod  of  operation  contributed  to  obtaining  the  objective  picture  of 
anomalous  field  on  the  significant  part  cf  Arctic  Ocean  and,  in 
particular,  on  underwater  ridges  of  Hakkel,  Lomonosov  and  Mendeleyev 
with  the  adjacent  to  them  deep-water  basins.  Therefore  it  became 
possible  to  come  to  li gat/detect/expose  the  special 
features/peculiarities  cf  ancnalcus  magnetic  field  and  some  features 
of  the  development  of  underwater  ridges  of  Arctic  Ocean. 

Up  to  now  Eurasian  basin  remains  the  sole  region  of  world  ocean 
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whose  magnetic  field  is  systematically  studied  all  over  width  of 
typically  ocean  basin  (Demenitskaya,  Karasik,  1966).  According  to  its 
basic  signs/criteria  the  aagnetic  field  of  Eurasian  basin  is  unifora 
according  to  the  structure  witn  tna  field  of  mid-Oceanian 
ridges/spines  (Karasik,  1968),  cut  it  is  at  the  sane  tine 
charact erized  by  the  nusbar  of  the  special  features/peculiarities: 

1.  The  anomalous  field  of  the  studied  part  of  the  ,.ridg9/spine  of 
Hakkel  and  troughs  of  Nansen  and  Asundsen  is  everywhere  uniform  and 
sufficiently  confidently  is  disengaged  the  field  of  a  Barents-Kara 
shelf  and  Lomonosov  ridye/spine  on  the  boundaries  which  as  a  whole 
coincide  well  with  the  acxpnclogical  boundaries  of  Eurasian  basin.  At 
the  same  time  the  intensity  cf  tne  anomalies  noticeably  lower  than 
that  which  it  would  be  possible  to  expect  at  the  usually  permissible 
values  of  the  intensity  cf  magnetization  of  the  species/rocks  of 
sources  (7ine,  1966),  taking  intc  account  the  high  latitude  position 
of  region.  Apparently,  tnis  special  feature/peculiarity  is 
characteristic  to  all  new  active  median  ridges/spines  of  Arctic 
Ocean,  which  lie  north  cf  a  Jan-flayensk  zone  of  fault  (Ostenso, 

1968) .  The  lowered/reduced  intensity  of  field  logical  to  connect 
either  with  the  weak  intensity  cf  aagnetizaticn  of  species/rocks  or 
with  small  thicknes  cf  a agnetically  active  layer,  or  with  the  large 
depth  of  its  occurrence.  The  seismic  data  about  the  large 
power/thickness  of  precipitation  testify  in  favor  of  latter/last 


DOC  *  80079700  PAGE  3 

assumption,  and  the  calculations  ox  the  intensity  of  magnetization  of 
species/rocks  -  in  favcx  of  the  first. 

2.  Confinement  of  local  isometric  magnetic  anomalies  of 
different  sign  to  separate  large/ccarse  underwater  mountains  attests 
to  the  fact  that  sign  ambiguity  cf  anomalous  field  is  caused  by 
different  sign  of  remanence  cf  species/rccks.  However,  due  to  the 
genecil/comaon/total  lcwered/reduced  intensity  of  field  the  contrast 
of  the  anomalies  above  the  oppositely  magnetized  bodies  is  weakened. 
This  fact  substantially  impedes  selectioc  finish  grinding  inversion 
magnetically  active  layer  in  one  Eurasian  basin.  Nevertheless  the 
comparison  of  empirical  ana  model  xields  leads  to  the  conclusion 
about  the  average  spsed  cf  the  growth  of  the  bottom  1,1  cm/yr  for  the 
latter  of  10  min.  summers/years  cn  Hakkel  ridge/spine  to  the  north 
from  the  Earth  of  Franz -dose pa  (Karasik,  1968).  The  low  contrast  of 
the  anomalies  of  different  sign  m  combination  with  other  factors 
leads  to  the  fact  that  zap/chart/card  (atj8  of  Eurasian  basin, 
represented  in  the  blacx-white  vecsion  (Fig.  I),  is  characterized  by 
the  considerably  smaller  regularity  of  courses/strikes,  than  the 
magnetic  cards  of  some  ether  median  ridges/spines.  However,  the 
visible  regularity  of  field  is  amplified  on  the  map/chart/card  of  the 
axes  of  anomalies,  based  on  tne  interxoute  correlation  of  anomalies. 

3.  In  magnetic  field  of  Eurasian  basin  can  be  confidently 
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isolated  three  zones  -  axial  and  two  lateral,  boundaries  between 
which  are  arranged/located  in  xaxi.cs  of  basins.  Enhanced  intensity 
and  reduced  wavelength  cf  anomalies  in  the  axial  zone  is  connacted 
with  uplift  of  the  magnetically  active  layer  which  is  morphologically 
expressed  by  waickel  ridge/spine,  and  the  noncoincidence  of  magnetic 
boundaries  with  the  mor phological  ones  finds  explanation  in  the 
leveling  role  of  great  sedimentary  thickness,  which  is  revealed 
according  to  seismic  data  uy  Yu.  G.  Kiselev. 

Page  52. 

Thus,  the  zoning  of  anomalous  magnetic  field  in  Eurasian  of  basin 
reflects  faster  its  tectonic,  rather  than  morphological  zonality. 

4.  During  wide  development  cf  transverse  disturbances/breakdowns 
of  structure  of  field,  connected  with  faults  cf  oceanic  bottom,  in 
studied  part  of  Eurasian  nasin  it  is  not  discovered 
disturbances/breakdowns,  on  wmch  amplitude  of  displacement  of 
anomalies  would  exceed  25  Km.  Predominate  the 
disturbances/breakdowns,  isolated  on  the  basis  of  the  partial 
rearrangement  of  the  structure  cf  field.  In  the  relief  of  the  bottom 
to  them  correspond  the  pairs  (less  -  chains/networks)  of  underwater 
mountains,  which  are  located  along  the  different  sides  of  riffled 
valley.  The  merging  feet  or  taw  slopes  of  these  sountains  fora  the 
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cress  connections  of  riffled  vallay.  Analogous  phenomena  are 
discovered  on  the  ridge  cf  roe  North  Atlantic  ridge/spine  in  the 
region  45°  N  (Loncarevic  and  oth.,  1966)  .  In  this  region  as  in  the 
axial  zone  of  Hakkel  ridge/spine,  the  ratio  of  average  distance 
between  the  faults  to  the  averags/aean  width  of  anooalies  close  to 
four. 


The  rearrangement  of  the  structure  cf  field  during  the 
disturbances/breakdowns  is  reduced  to  certain  redistribution  of  the 
position  of  the  axes  of  anomalies,  i.e.,  to  a  change  in  the  rhythm  of 
anomalies  in  the  different  sides  of  disturbance/breakdown.  Logical  to 
assume  that  th9  fluctuations  in  the  distribution  of  the  axes  cf 
anomalies  within  the  section  or  oceanic  crust,  included  between  the 
adjacent  disturbances/treaxdowns,  are  caused  by  the  random 
distribution  of  the  places  of  the  introduction  of  dikes  on  the  axis 
of  median  ridge/spine.  This  testifies  abcut  the  essential 
independence  of  normal  spatial  distributions  cf  dikes  in  different 
sections  of  the  axis  of  median  ridge/spine,  although  dispersion  these 
of  distribution  can  be  equal. 

5.  Continuity  of  axial  anomaly,  confined  to  riffled  valley  of 
Haeckel  ridge/spine,  in  sanes/rew  of  places  is  disrupted.  Together 
with  the  usual  cases  when  riffled  valley  intersects  by  faults,  the 
tracking  of  axial  anomaly  ninders  also  in  seme  other  cases,  for 
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example  in  those  sections  or  Hakkel  ridge/spine  where  it  is  grooved 
valley  it  takes  the  foes  of  relatively  wide  U-shaped 
tasin/depression ,  but  net  narrow  gorge  with  the  steep/abrupt  walls. 
This  complication  in  tte  structure  of  field  is  logical  to  connect 
with  the  nearness  to  the  pcle  cf  the  disclosure /expansion  of  Eurasian 
basin . 
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Fig.  I.  M a p/chart/card  ol  magnetic  anomalies  (at)3  of  the  Eurasian 
basin  of  Arctic  Ocean. 


Key:  (1).  The  conventional  designations.  (2).  Riffled  anomaly. 


Page  53, 


The  supposedly  small  (less  than  1  cm/yr)  speed  of  the  growth  of  the 
bottom  with  the  approximation/apfz each  tc  Laptev  shelf  in  combination 
with  the  numerous  transverse  disturbances/bceakdowns  by  the  force  of 
the  random  mechanism  of  tne  introduction  of  dikes  can  in  the  high  of 
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degree  distort  the  con  f  iguration  of  axial  anomaly. 

6.  Structure  regularity  or  field  in  Eurasian  basin  is  combined 
with  absence  of  gene ral/ universal  linear  connection/communication 
between  rhythm  of  anomalies  ana  rnythm  of  inversions  of  geomagnetic 
field.  During  the  selection  of  tne  speed  of  growth  on  the  basis  of 
the  standard  extrapolated  scale  of  inversions  (Heirtzler  and  oth. , 
1968)  ,  as  a  rule,  it  is  ampossicle  to  achieve  the  such  high 
conformity  of  the  observed  and  calculated  model  anomalies  as  on  other 
median  ridges/spinos.  Explanation  this  can  be  searched  for  either  in 
the  abbreviat ed/reduced  history  cf  the  growth  of  basin  (which  is 
reflected  in  its  small  width,  wnicn  does  not  exceed  by  800  km  in  the 
studied  part) ,  or  in  the  instaoiiity  of  the  speeds  cf  growth,  either 
in  the  increased  dispersion  of  the  distribution  of  the  places  of  the 
introduction  of  dikes  cr  finally  in  the  joint  effect  of  these 
factors. 

7,  Degree  of  bilateral  symmetry  in  structure  of  field  of 
Eurasian  basin  lower  than  that  which  it  would  be  possible  to  expect, 
taking  into  account  high  latitude  position.  In  a  number  of  cases  are 
observed  the  systematic  and  random  disturbances/breakdowns  of  the 
equidistance  of  anomalies  relative  to  the  axis  of  ridge/spine  (Fig. 
2).  Systematic  deviations  can  indicate  certain  difference  in  the 
speeds  of  growth  along  tne  different  sides  frcm  tho  axis.  Probable 
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deviations,  most  probable,  are  caused  by  random  mechanism  the 
introductions  of  dikes. 

Thus,  Hakkel  ridge/spina,  being  one  of  the  fragments  of  the 
world  system  of  aid-Oceecian  ridges  {Dsraenitska ya,  Karasik,  1966; 
moldboard,  etc.,  1967;  Karasix,  1S68) ,  is  at  the  same  time 
characterized  by  a  number  of  special  featur as/peculiarities  which 
first  of  all  are  connected  with  the  nearness  of  this  oceanic  region 
to  the  pole  of  its  discicsure/e xpansion.  Connected  with  this  the  lo 
speed  of  the  growth  of  the  oottom  in  the  studied  part  of  hakkel 
ridge/spina  together  with  other  regional  geological  factors 
{relatively  small  predicted  age  ct  basin,  presence  of  the 
powerful/thick  sources  of  the  re*oval/drif t  of  sedimentary  material 
supposedly  outlying  initial  position  of  the  axis  of  the 
disclosure/expansion  of  basin  relative  tc  Eurasian  mainland 
block/module/unit)  caused  the  appearance  of  specific  features  of 
anomalous  magnetic  field,  wnich  reflect  the  special 
features/peculiarities  of  origin,  the  histories  of  development  and 
structure  of  Eurasian  basin. 

Equipment  of  Hakkel  ridge/spine  with  the  world  system  of  the 
active  axes  of  growth  lakes  it  necessary  with  the  special  attention 
to  relate  to  the  assumptions  about  the  median  nature  of  another 
largest  underwater  uplift/nsa  cf  Arctic  basin  -  the  ridge/spine  of 
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Mendeleyev- A1 pha  (Johnson,  Heezen,  1967;  Ostensc,  Mold,  1967 
Demenitskaya,  Karasik,  1969)  . 


30079700 
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Fig.  2.  Bilateral  physical  symmetry  of  the  profiles  of  anomalous 
magnetic  field  on  the  raffled  ridge/spine  of  Hakkel  (Arctic  Ocean) : 
a)  the  observed  profile,  right  half;  b)  the  turned  observed  profile, 
laft  half;  c)  the  turned  observed  profile,  left  half,  after  certain 
correction  of  horizontal  scale. 

Pages  54  and  55. 

The  magnetic  anomalies  ct  me  Eurasian  part  of  this  uplift/rise 
(fiend elayev' s  ridge/spite)  and  adjacent  basins  (submariners,  Bakarov 
and  SP)  are  characterized  oy  considerably  greater  average/mean 
intensity,  than  the  ancialy  of  Eurasian  basin  and  Lomonosov 
ridga/spine.  Taking  into  account  the  comparability  of  the  calculated 
depths  of  the  occurrence  of  sources  anomaly  in  the  compared  regions. 


it  is  possible  to  connect  tais  difference,  first  of  all,  with  a  sharp 
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difference  in  the  magn et izanility  cf  species/rocks,  although  the 
reasons  for  the  latter  are  not  dear. 

magnetic  anomalies  cn  Mendeleyev  ridge/spine  and  in  the  adjacent 
basins  are  oriented  in  accordance  with  the  course/strika  of 
Mendeleyev  ridge/spine  and  above  toe  latter  have  noticeably  smaller 
wavelength,  than  above  the  basins.  Although  the  appearance  of 
anomalies  does  not  contradict  assumption  abcut  their  oceanic  nature, 
up  to  now  it  is  not  discovered  tne  full/total/complete  totality  of 
signs/criteria,  which  would  make  it  possible  with  the  confidence  to 
carry  them  to  the  structure  or  tire  field  of  growth.  Attention  is 
drawn  to  a  small  degree  cf  the  anisotropy  of  field,  caused  by  the 
presence  of  numerous  faults.  The  structure  of  field  can  be  related  to 
the  world  inversion  sequence  of  anomalies  only  under  the  assumption 
cf  the  complicated  history  cf  growth  (including  the  ancient  age  of 
ridge/spine  and  its  contemporary  passivity) ,  and  also  complicated 
disjunctive  tectonics,  which  destroyed,  possibly,  the  regular 
structure  of  field.  On  the  other  hand,  is  not  excluded  the 
possibility  of  equipmect  of  Mendeleyev  ridge/spine  with  the 
microcontinents  of  the  type  cf  those  discovered  in  Indian  Ocean. 

Latter/last  assumption  in  all  probability  is  completely  added  to 
Lomonosov  ridge/spine,  generatrix  the  boundary  between  the  Eurasian 
and  Amerasian  basins  of  Arctic  Ccean.  The  elongated  magnetic 
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anomalies  of  Lomonosov  ridga/spiae  in  the  averaga/mean  intensity 
close  to  the  regular  anomalies  cr  Eurasian  basin  are  concordant  with 
them  in  the  course /strixe,  being  ar9  strictly  parallel  to  the 
course/striice  of  ridge/spine  itself.  At  the  same  time  they  are 
characterized  by  considsraoly  smaller  regularity  and  somewhat  by  more 
complex  configuration.  Ace  widespread  the  transverse 
disturbances/br®akdowns  cf  the  structure  of  fiald,  sometimes  which 
detect  connection/commuc ication  with  the  faults  which  are  isolated  in 
the  Eurasian  basin  and  in  Makarov  basin.  The  sources  of  anomalies, 
judging  by  the  calculations,  thsy  iie/rest  over  a  wide  range  of  the 
depths:  together  with  the  anailcw  sources  of  relatively  narrow 
anomalies  during  the  calculations  are  discovered  tne  deeply  sloping 
magnetic  bodies,  moreover  wita  tne  approximation/approach  of 
ridg9/spine  to  a  Eurasian  sneix  cesain  only  the  deeply  sloping 
sourcas. 

This  fact  in  combination  with  the  morphology  of  magnetic  fiald 
leads  to  the  conclusion  aoout  tea  nonoceanic  nature  of  the  anomalies 
of  Lomonosov  ridge/spine,  which  is  in  fu 11/total/complete  agreement 
with  the  conclusion  abcut  tne  mainland  or  sub-mainland  crust  of 
ridge/spine  (Demenitskaya,  etc.,  1967;  Demenitskaya,  Kiselev,  1968). 

Th9  elongated  subasridional  anomalies  of  lomonosov  ridge/spine 
do  not  detect  connecticn/ccamunicatlon  with  the  anomalies  of  shelf  to 
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the  north  from  the  Movcsioirsx  islands  ( Demenitsfcaya ,  etc.,  1964). 

The  absence  of  connecticn/coaaunication  of  ridge/spine  on  the 
aagnetlc  field  with  the  Eurasian  shelf  and  the  parallelisa  of  the 
configurations  of  the  opposite  edges  of  Eurasian  basin  (i.e. 
Barents-Kara  continental  slope  and  western  slope  of  Lomonosov's 
ridge/spine)  are  supplementary  arguments  in  favor  of  hypothesis  about 
the  drift  of  Lomonosov  ridge/spme,  which  there  is  no  time  belonged 
to  the  Eurasian  mainland  olocx/ icd ule/unit,  to  the  side  of  the  north 
pole  (Johnson,  Heezen,  1967;  ostenso,  Wold,  1967;  Karasix,  1968). 

Thus,  on  the  present  stage  of  the  magnetic  study  of  Arctic  basin 
is  established/installed  the  speciiic  character  of  the  development  of 
three  underwater  ridges  ci  the  Arctic  Ocean:  ridge/spine, 

which  belongs  to  the  mia-Oceaman  type,  Lomonosov  ridge/spine,  which 
is  microcontinent,  and  Mendeleyev  ridge/spine,  who  can  relate  to  one 
of  two  types  indicated,  tut,  it  is  more  probable,  to  the  first.  The 
resolution  of  the  problems  of  genesis,  development  and  structure  of 
Arctic  basin  requires  conducting  rurther  investigations. 
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